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 Sh CT

This document presents results of wind tunnel tests on a O.07-scale model

of the Space Shuttle External Tank Forebody (Model 68-T), conducted in the

9x7 and 8xT-foot legs of the NASA/Ames UPWT during the period November 5,

1978 _hruMarch 14, 197_.

The test objective was to obtain a supersonic calibration of the Ascent

Air Data System (AADS) through the Mach range 1.55 to 3.5.

The AADS provides flight information on the STS launch vehicle Mach number,

angle-of-attack, angle-of-sideslip and freestream static and dynamic pres-

sures; all of which are measured by a pitot and four static pressure ports

on the 30 ° half-angle spike which completes the external tank nose. In

addition, an alternate AADS was investigated which consisted of four

static pressure taps located 90 ° apart at ET Station 430. Also, shock

detachment diagnostic information was obtained from three static pressure

taps located on the tank 40 ° nose cap bottom _ at XT= 346, 356 and 366.

Finally, a brief tunnel flow survey was conducted in the vicinity of the

AADS spike location using the Rosemount standard probe and the 0.36-scale

flight test probe.
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NOMENCLATURE

SYMBOL

B

B.P.

Cp

MNEMONI C

AADS

ALPHA

BETA

B.P.

CP

CPAA

CPABA

CPAAT

CPABAT

CPAVGX

Cplower CPB,CPBT

CPBA

CPBAT

Cp i

CPB-U, CPAD

CPB5

CPI, CPXT

Cpj

Cpleft

CPJ

CPL,CPLT

D_FINITION

ascent air data system

model angle-of-attack, degrees

model angle-of-sidesllp, degrees

model butt plane, inches

pressure coefficient, general (P - P_)/q_

average spike pitch plane static pressure

coefficient (CPB-(DCPA/2))

average spike static pressure coefficient

(CPAA + CPBA)/2

average tank ogive pitch plane static pressure

coefficient (CPBT - (_CPAT/2))

average tank ogive static pressure coefficient

(CPAAT + CPBAT)/2

[(_AVCX - P)/Q(PSF)]

spike, tank ogive lower (bottom) static pressure

coefficient

average spike yaw plane static pressure co-

efficient (CPR-(DCPB/2))

average tank ogive yaw plane static pressure

coefficient (CPRT-(DCPBT/2))

(CPB - CPU)

[CPB - I/2(DPAS/q)]

model static pressure coefficients, i = i, 2,

3, 4 on tank ogive at M.S. 30.1 where x = B, L,

U, R which represents bottom, left, upper, and

right, respectively

tank 40 ° conic cap pressure coefficient,

J- 9, i0, ii

spike, tank ogive left static pressure coefficient
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NOMENClaTURE(Continued)

SYMBOL MNEMONIC

Cpright CPR,CPRT

CPRL

CPR-L, CPBD

CPSD

Cps f CPSF
CPSF()

Cpsra CPSRA
CPSm_( )

Cpsrf CPSRF
CPS_()

Cppitot CPT, CPTT

Cpt f CPTF
CPTF()

CPT2

Cpupper CPU, CPUT

Cpx CPX

DEFINITION

spike, tank ogive right static pressure coefficient

[I/2(CPR + CPL) ]

(CPR- CPL)

[ (PAAVE- P) IPAAVE]

flight test probe average static pressure co-

efficient as determined from a total of 9 readings.

When followed by a i, 2, or 3, represented by the

(), the value is either an average, IAI31B, or

a sum, IAI31C, of three readings recorded on

scanivalve i, 2 or 3.

Rosemount standard average aft static pressure

coefficient as determined from a total of 9

readings. When followed by a I, 2, or 3, repre-

sented by the (), the value is either an average,

IAI31B, or a sum, IAI31C, of three readings recorded

on scanivalve i, 2 or 3.

Rosemount standard average forward static pressure

coefficient as determined from a total of 9

readings. When followed by a i, 2, or 3, repre-

sented by the (), the value is either an average,

IAI31B, or a sum, IAI31C, of three readings recorded

on scanivalve i, 2 or 3.

spike pitot pressure coefficient

flight test probe average total pressure coeffi-

cient as determined from a total of 9 readings.

_en followed by a I, 2_ or 3, represented by the

(), the value is either an average, IAI31B, or a

sum, IAI31C, of three readings recorded on scani-

valve 4. 1 is the first three values, 2 the next

three values and 3 the final three values.

total pressure coefficient behind the normal

shock [(PT2 - P/Q(PSF) ]

spike, tank ogive upper _tat_cpressure coefficient

spike static pressure coefficient, x = T(pitot),

U(upper)_ B(lower), L(left), R(right)

7



NOMENCLATURE(Continued)

SYMBOL

Cpl- 3

Cp4_ 2

AP_5

ACp_

A
P

Apj

Apsf

APsr a

APsr f

APtf

APx

MNEMONIC

CPADT

CPBDT

DPA5

DCPA

DPA7

DCPAT

DPB6

DCPB

DPB8

DCPBT

DPI

DPJ

DPSF

DPSRA

DPSRF

DPTF

DPX

DEFINITION

(CPI-CP3), tank ogive differential pressure

coefficient in pitch plane

(CP4-CP2), tank oglve differential pressure

coefficient in yaw plane

spike differential pressure transducer measure-

ment (PB-PU), psf

spike differential pressure coefficient; (DPA5/Q)

tank ogive differential pressure transducer measure-

ment (PI-P3), psf

tank differential pressure coefficient; (DPA7/Q)

spike differential pressur e transducer measurement

(PR-PL), psf

spike differential pressure coefficient; (DCPB/Q)

tank ogive differential pressure transducer measure-

ment (P4-P2), psf

tank differential pressure coefficient; (DPB8/Q)

tank ogive differential pressure measurement

(PI-PC), psf, i = i, 2, 3, 4

tank 40 ° conic cap differential pressure measure-

ment (PJ-PC), psf, j = 9, i0, ii

flight test probe differential pressure measurement

(PSF-PC), psf

Rosemount aft static differential pressure measure-

ment (PSRA-PC), psf

Rosemount forward static differential pressure

measurement (PSRF-PC), psf

flight test probe differential pressure measure-

ment (PTF-PT), psf

spike differential pressure measurement at tap

x, psf, x = T(pitot), U(upper), B(lower), L(left),

R(right)



SYMBOL

FO, I, 2

GO 2

M=

_.S.

poo

P lower

Pi

MNEMONIC

DCPBU

DCPRL

DCPBUT

DCPRLT

EOHT,

EQNXX

ET

FT

MACH

MiND

N

P,PS

PAVGi

PAVGX

PAAVE

PB

PC

PCAL

PHI

PI

NOMENCLATURE (Continued)

DEFINITION

local spline curve fit slope of DCPA

local spline curve fit slope of DCPB

local spiine curve fit slope of DCPAT

local spline curve fit slope of DCPBT

external oxygen hydrogen tank

Data Reduction section equation number,

XX = 11-23, 33-48, 58-63

external tank (EOHT)

flight test probe (0.36-scale Rosemount)

crossflow curve fit constants

gaseous oxygen

tunnel freestreamMach number

indicated local Mach number

model station

total model normal force, ibs.

tunnel freestream static pressure, psfa

I/4(PI + P2 + P3 + P4)

I/4(PBT + PUT + PRT + PLT)

[PB + ll2(Pu - PB)]

spike lower static pressure, psfa

tunnel plenum chamSer static pressure, psfa

transducer calibration pressure, psfa

model roll angle, degrees

tank ogive pressure, psfa, i = i, 2, 3, 4

9



NOMENCLATURE (Continued)

SYMBOL

Pj

Pleft

Pright

Psf

Psra

Psrf

Pt_

Ptf

Ppitot

Pt 2

Pupper

q_

Re/ft

MN EMON IC

PJ

PL

POINT

PREF

PR

PSF

PSRA

PSRF

PT

PTF

PTTPT2

PTT

PT2

PU

QC/Q

Q(PSF), Q

RN/L,RN/FT

RUN

S

STD

TTF

DEFINITION

tank 40 ° conic cap pressure, psfa, j = 9, i0, ii

spike left static pressure, psfa

a single record of all test parameters

reference pressure, psfa

spike right static pressure, psfa

flight test probe static pressure, psfa

Rosemount standard aft static pressure, psfa

Rosemount standard forward static pressure, psfa

tunnel freestream total pressure, psfa

flight test probe total pressure, psfa

(PTT/PT2)

spike pitot pressure,psfa

tunnel total pressure behind the shock, psfa

spike upper static pressure, psfa

tunnel condition [(PT2-P)/Q(pSF)]

tunnel freestream dynamic pressure, psfa

tunnel unit Reynolds number x 10_6ft. _'I

adata subset containing variations of only one

independent number

total model side force, ibs.

Rosemount standard static probe

tunnel freesteam total temperature, OF

model water plane, inches

i0.



NOD_NCLAI_TRE(Concluded)

SUBSCRIPTS

B

i

J

I%

x

alpha-semsitive pressure taps: Puppet, Plower,

or P!, P3

beta-sensltive pressure taps: Pleft, Pright,
or P4, P2

tank ogive pressure tap, i = i, 2, 3, 4

tank 40° conic cap pressure tap, j = 9, i0, ii

data point number at Sn or 8m

spike pressure taps where x = T(pitot), U(upper),

B(lower), L(left), R(right)

ii



REMARKS

All of the IAI31B/C test objectives were successfully achieved. Timely

receipt of these data allowed development a_d release of a supersonic

AADS calibration for STS-I. The Ascent Air Data System Substantiation

report (reference 5) presents the entire data base used to develop the

calibration.

At the conclusion of IAI31B&C, there was some concern about retesting

the M=I.6 to 2.5 portion (IAI31B) to verify a large B flow tare not con-

sistent with Ames' previous experience. It was decided later that flow

tare retest would only provide a possible benefit to improving the data

accuracy of M=I.7 and 1.8. Also, it was concluded that there would not

be a significant impact on system accuracy without additional data.

Reference 6 documents the conclusion that a flow tare retest was not

essential.
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INTRODUCTION

This report presents results of calibration tests for the Ascent Air

Data System (AADS) conducted using a 0.07-scale Space Shuttle External

Tank Forebody (Model 68-T) in the NASA/Ames UPWT from November 5, 1978

thru March 14, 1979.

The manifold purpose of these tests was to determine the supersonic

calibration of the Space Shuttle Ascent Air Data System. This was

accomplished by first determining the best calibration parameters for

data reduction, and then investigating an alternate pressure measurement

location. Diagnostic information regarding shock detachment was ob-

tained and a brief tunnel survey in the vicinity of the AADS spike was

performed using the Rosemount standard probe and the 0.36-scale flight

test probe to further enhance the data.

Testing was conducted with four (4) model configurations in the 9x7-

foot tunnel and three (3) model configurations in the 8x7-foot tunnel

as shown in Table Ii.

The model was tested at angles-of-attack from -14.5 ° to +l&.5 ° and sideslip

angles up to ±12 °. Mach number varied from 1.55 to 3.5 at Reynolds

numbers up to 4.1 x 106 per foot.

The general arrangement of the external tank, the orbiter air data probes

and the flight test air data boom are presented in Figures 2a, 2f and 2g.

The survey probe tunnel installation is shown in Figure 2h.

13



CONFIGURATIONSINVESTIGATED

The test article was a 0.07-scale aluminumreplica of the space shuttle

transportation system external tank forebody as shownin Figure 2a and

2b. The external tank forebody lines are defined in Rockwell Drawing

VC78-000002,revised by ICD-2-00001, Revision D, and additional "PIRN"

data as approved by Martin Marietta. Numerical design lines of the tank

ogive are BCD-V78-030-002and -003. The external tank forebody lines are

duplicated from the nose back to external tank station 819.63. The GO2

vent line and electrical tray shownin Figure 2c and 2d were simulated

from the fairing at the cone-oglve-interface aft to the Cylindrical

section beginning at XT = 760.35. The plain cylinder extends to XT

819.63, then tapers slightly to the sting at station 1119.67. The

louvers on the 40 ° cone are simulated and the cable tray fairing, elec-

trical tray and GO 2 vent line and supports are removable. Photographs

of the model installed in the tunnel are included as Figures 3a, b, and

C.

In order to survey the test section flow field in the vicinity of the

external tank nose, the forebody model was removed from the tunnel

and replaced by t_¢o pressure probes. The Rosemount Standard Static

Probe (Figure 2f_ and a 0.36-scale Flight Test Probe (Figure 2g) were

mounted together as shown in Figure 2h. Figure 3d and 3e are photo-

graphs of this installation.

In total, four (4) model and survey probe configurations were tested:

14



CONFIGURATIONSINVESTIGATED(Concluded)

i. External Tank ForeBody (T41) with simulated louvers

open, cable tray, cable tray fairing and GO2 line

installed.

o External Tank ForeBody (T4i) with simulated louvers

open and with cable tray, cable tray fairing and GO 2

line removed.

Be External Tank ForeBody (T41) with simulated louvers filled

in and with cable tray, cable tray fairing and GO 2 line

removed.

4. Rosemount Standard Static Probe (PRI2) and the 0.36-sca!e

Flight Test Probe (PR4) with Model (T41) out of tunnel.

The above listed configurations consisted of model components and probes

whose nomenclature and descriptions are listed below:

Nomenclature

T41

PR 4

PRi2

Description

External Tank Forehody which includes the C-O2
vent line, electrical cable tray and supports,

cable tray fairing, and simulated louvers.

Tank interstage structure and other protuberances

and penetrations were not simulated.

Flight test probe scaled to a 0.36 SSV Orbiter

model. Probe has pitot and static orifices.

(Pressures indicative of angle were not sensed).

Rosemount standard static probe contains static

pressure orifices at two probe stations.

Dimensional data for the above components may be found in Table Iii.

15



INSTRUMENTATION

Instrumentation utilized for this test consisted of force, pressure,

temperature, and attitude measuring equipment. A task 6 component

force balance was installed in the model as shown in Figure 2a. The

loads information was obtained solely as a means of determining deflec-

tions of the model support system in the pitch and yaw planes. The

model moment reference center was located at the center of the balance:

XT = 54.494, YT = 0.0, ZT u 28.00. All forces and moments were re-

ferenced to this point.

The forebody model instrumentation consisted of 12 pressure taps.

Locations are depicted in Figure 2e. There were two pressure measure-

ments on each probe as shown in Figures2f and 2g. Pressure tap locations

and identification are listed in Table IV.

All model pressures were measured with twelve (12) individual Statham

PMl31TCtransducers mounted in individual holders. In addition, four

(4) ±5 psid individual differential pressure transducers measured the

difference in pressures 5etween lower and upper ports and right and left

ports on the tank spike, and on the tank ogive.

The four (4) differential transducers were installed with the other 12

transducers in a thermally controlled container, maintained at a nominal

control temperature of approximately llS°F. The instrumentation container

was cylindrical with an internal framework that suspended a transducer

support bracket by four springs. A ii0 VAC heater blanket was wrapped

around the inside surface of the container and was maintained at a constant

16



INSTRUMENTATION(Concluded)

temperature by a thermal controller. Two I/C thermocouples were attached

to a plate near the transducers. One provided temperature data for the

feedback loop of the thermal controller. The other, fastened to the in-

side of the model near the instrumentation container, monitored model

temperature during the test.

Rosemount static probe and flight test probe pressure data were measured

by four ±2.5 psid differential pressure transducers (two for each probe)

mounted in an Ames supplied scanivalve assembly.

Primary model attitude was determined from facility model support read-

outs and sting deflections determined from the model balance output.

Backup model attitude information was obtained in the 8x7 foot tunnel

only by an ARC pendulum type angle transducer installed inside the aft

boat tail portion of the model.

The on-line data reduction for each run was obtained by using the ARC

DEC computer in the (9x7-ft.) and the Beckman System in the 8xT-ft. tunnel.

The off-line calculations were provided bythe ARC IBM 360 computer.

17



TESTFACILITYDESCRIPTION

The Ames9x7-Foot Supersonic Wind Tunnel is a variable density, con-

tinuous-flow tunnel with an adjustable nozzle to permit supersonic testing

over a Machnumberrange continuously variable from 1.5 to 2.5. The

nozzle is of the asymmetric, sliding-block type in which the variation

of the test section Machnumber is achieved by translating, in the stream-

wise direction, the fixed-contour block that forms the floor of the

nozzle.

The Ames8xT-Foot Supersonic Wind Tunnel is a closed-return, variable-

density tunnel with an 8xT-foot rectangular test section. The nozzle

has flexible side walls with fixed upper and lower surfaces. Mach

number range is continuously variable from 2.45 to 3.5. Tunnel stagnation

pressure can be varied from 0.3 to 2.0 atmospheres and Reynolds number

per foot varies from 1.0 x 106 to 5.0 x 106 .

Model mounting interfaces and data acquisition systems are similar in

each of the sections, so that a model/sting assembly can usually be

tested in each without major alterations. Models are supported in

general from stings mounted to a body of revolution on a floor to ceiling

strut system in the 8x7 section and a wall to wall strut in the 9x7 leg.

Internal strain gauge balances are used to provide force and moment data.

Scanivalves can be used to record pressure data in addition to individual

pressure transducers.

18



TESTPROCEDDiRE

Before the tests began, calibration and checkout of all model pressure

and temperature instrumentation was performed at t/_e Los Angeles Division

of Rockwell International. The model and all test equipment was then

shipped to the NASA/Ames Research Center where model/system reliability

was demonstrated.

After receipt of the model and test hardware _t ARC_ additional checkout

procedures and model preparatlontook place. The following pieces of

hardware were installed in the test section:

i. Ames 5° Primary Adapter

2. Rockwell Sting #_-I148S-_

3. Rockwell 5° Bent Adapter #W_!148S_4

4. Rockwell Adapter #W_I148S_-5

5. Ames 4.0" MKiV Balance

Prior to model installation on the balance, calibration of the Rockwell

W-I148S-3 sting 9' force balance was accomplished by ARC personnel.

This weight�deflection calibration was performed in the tunnel usin_ test

hardware and data reduction system.

A sketch of model 68-T installed on the above hardware in the ARC (8x7)

and 9x7-ft. tunnels is shown in Figure 2a.

After installing the model on the balance, measurements of tunnel/model

pitch and yaw alignment, model pitch angle calibrations, and pressure

transducer calibrations were made, a complete pressure tap leak and

i
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TESTPROCEDURE(Concluded)

continuity check was also performed.

Before test data were obtained, the facility made"dust blow" runs to

determine the amount of particle contamination in the tunnel airstream.

These runs were made with a nylon nose plug in place of the model AADS

conic spike to prevent particle damage to the probe.

Data were obtained to determine test section flow angularities by varying

the model angle of attack and sideslip with the model rolled to _ = 0°,

90 ° (8x7 only) and 180 ° . Basic data was obtained over an a/B matrix in

which the model angle of attack was varied from -14.5 to +14.5 degrees at

nominal constant angles of sldeslip of -12 to +12 degrees.

A separate installation of the survey probes was made by removing the

model and installing the dual probe holder in the model sting support.

The probe hardware was designed and fabricated by Rockwell. The support

system has the capability of rolling and translating the probe holder to

obtain pitot and static information at _ive difference Z locations as

shown in Table II.
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DATA REDUCTION

Data measured and recorded during test IAI31B & C consisted of the

following:

i. Tunnel freestream conditions and parameters

2. Force balance data (for sting deflections)

5. Model pitch, yaw and roll attitudes

4. Tank spike pitot and static pressures

5. Tank ogive staticpressures

6. Tank 40° conic cap diagnostic static pressures

7. Model and pressure transducer container temperatures

8. _osemount standard static probe pressures

9. 0.36-scale flight test probe static and total pressures

Tunnel freestream conditions and parameters were reduced using ARC/UPWT

standard data reduction techniques, Six-component force balance data

were also reduced, using standard facility data reduction techniques,

to provide corrections to angle-of-attack and sideslip angles due to

sting deflections under load. Corrected angle-of-attack was also com-

puted on the basis of the dangleometer output in the 8x7-foot tunnel.

No aerodynamic coefficient data were obtained.

The data presented in this report are not c_rrected for tunnel flow

angularity. Adjustments for flow angularity are detailed in reference

4, and applied to all data used in the Rockwell Ascent Air Data System

Substantiation Report (Reference 5).

21



DATAREDUCTION(Continued)

All probe and model pressures were reduced to standard coefficient form.

Readings from each pressure transducer were presented as differential,

and absolute pressures except for the four pressure transducers (DP5, 6,

7, 8) which sensed only the direct differential between model or probe

pressures.

The following additional data reduction parameters were calculated by the

facility:

Tank Spike Pressures

Pressure Coefficients and Ratios:

(a) (b) (.c) (d) (e)

Px -P_

Cpx q® ; CPTT, CPU, CPB, CPL, CPR

where x = pitot, upper, lower, left, right

Px. PTT PU PB PL PR

p_ --_-, p , p , p ' p '

P___xx. PT__TT PU__U_ PB PL P__R_R

PT_' PT ' PT ' PT ' PT ' PT '

Px PU PB PL PR

Ppi'ott PTT' PTT' PTT' PTT'

22



m

PAV_X= _X/P

_ - P_; PAVGXoP

I_TAEEDUCTION (Comtinued)

= 0PAVGX

C_1_er - i/2( AP_5/q _ ); CPB - I/2(_PAS/Q) = 0PB5

m

_-; ....... = _/._T
Pt_ PT

_= PAAVE

_t_ PT

_x PA_ = PGXPTT

_pitot; PET

m

• l_x _ 2A_AVE
- EQIi.

._pitot - l_'-X;PTT-PA'V_D[
q= Q(Fa_)

_Itot -_x_ Tq_--PAAVE

.. q= ; Q(Ps_J

= EQI2

= EQI3

23



DATA REIXICTIOI (Continued)

Decrements z

Px - P_

Ppitot " Px

PAV_X - P

p_ - PAFGX
= EQI4

_x_- P_ PAAVF, " P
--; _ - PA_I_XA = EQI5

_ttot " _a

ppitot PT_; PTT - I_'
_itot " _x _- PA_" EQ16

Ppitot Pt_. p I__ - PT . = EQI7
Ppitot :-Px_" PAAVE

Plower - Poc '; P]_ .-p_: = EQI8
P-pitot 'Plower PTT

Pppitot - Pt_ j _ _ PT = EQI9
itot " Plower PB'

m

Px - Poo. PAVGX - P

Ppitot " - PTT
= EQ20

PAAVE - P

PTT
= Eq21

Ppitot - PT_ PTT - PT . EQ22
Ppitot PTT

Plower_., - P_..j PB " P = EQ23

Ppitot PTT

24



DATA P_UCTION (Dontinue_)

m

p._ p
"_m = PAAVE- P

- "; PAAVE = CPSD
Px a

Miscellaneous Calibration Parameters:

1217Ppitot - 1 ;

Min d = px a •

or

m i i i i

_ PT"£ I 2/7
. PAVGXA - i

Averages and slopes:

PAAVE-PS 2PB-DPA5
CPAA = where PAAVE =

Q 2

PBAVE-PS 2PK-DPB6
CPBA = where PBAVE =

q 2

PA_-PS
CPABA = where PAVE =

q
p__A.VE + PBAVE

2

DCPBU and DCPRL are the spline curve fit local slopes for DCPA and DCPB,

re@pectively. The derivative of the spline curve fit with respect to the

sweep variable is evaluated at each point.
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DATA REDUCTION (Continued)

Tank Ogive Pressures

Pressure Coefficients and Ratios:

Cpi,j

i

P_

m

Pl.

PT_

m

Pi
--;

Ppitot

(a) (b) (c) (d) (e) (f) (g)

Pi_j - P_. CPBT CPLT CPUT CPRT C29 CPI0 CPII

q.

= 1-4, j = 9-11 and ports 1-4 are bottom, left, upper and

right tank locationsjrespectively

P__i_i. pB__.TT PL_TT PUT PRT
p_ ' p P P P

Pi . PBT PL___TT PU___TT PRT

PT_ PT PT PT PT

Pi PBT PLT PUT PRT

Ppitot PTT PTT PTT PTT

PAVGI = PGI/P
P

PAVGI = PGI/PT
PT

Pi = 1/4 (PI + P2 + P3 + P4)

PAVGI
--= PGIPTT
PTT

Decrements:

Pi - P_, PAVGI-P
;

Ppitot__ i PTT-PAVGI

= EQ58 Pi " 1/4 (PI + P2 + P3 + P4)

Ppitot-PT_. PTT-PT

Ppitot__i PTT-PAVGI

Pl - P_ PI - P
-;

Ppitot-Pl PTT-PI

= EQ59

= EQ60
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DATA REDUCTION (Continued)

Ppitot-PT_. PTT - PT

Ppitot-P 1 PTT - PI

= EQ61

Pi - P_ PAVGI - P =
; EQ62

Ppitot PTT

Pl- P_

Ppitot PTT

PI - P
; ffi EQ63

Averages and slopes:

PAAVET-PS 2PBT-DPA7
CPAAT = where PAAVET =

Q 2

PBAVET-PS 2PKT-DPB8
CPBAT = where PBAVET =

Q 2

PAVET-PS PAAVET + PBAVET
CPABAT = where PAVET =

Q 2

DCPBUT and DCPRLT are the spline curve fit local slopes for DCPAT and

DCPBT, respectively. _ne derivative of the spiine curve fit with

respect to the sweep variable is evaluated at each point.

Beyond the facility computed values, Chrysler DATAMAN has calculated nine

calibration parameters identified by JSC engineers. These parameters

have been computed for Mach,=, 8 interpolated data only to provide the

variation of the parameters with respect to the three primary test vari-

ables. They have been calculated for the spike probe only and are

presented in the appendix immediately following the basic data. The

27



DATA REDUCTION (Concluded)

following equations define the nine calibration parameters.

CPALPH = --

CPBETA =--

CPMACH =

CPSD =

CPTD =

DPA5 APu5

PTT PTT

DPB6 APB6

PTT PTT

PTT

PAAVE

PAAVE-PS

P VE.
Static Pressure Decrement in pitch plane

PTT-PT2

PTT
Total Pressure Decrement

PBOPS = PB/PS

PTOPS = PTT/PS

DPAOPS = DPA5/PS

DPBOPS = DPB6/PS

28



DATA PRESENTATION

A very comprehensive analysis of the AADS calibration parameters has

been accomplished and is documented in Chrysler DATAMAN Special Request

SPRT8I.

It is considered unnecessary to repeat that documentation here. This

report presents the basic data for the spike probe_ the external tazuk

nose and the _o pressure probes along with the tunnel conditions.

Additionally_the JSC requested calibration parameters are presented.

Eoweve_ it should be pointed out that from the basic data, any desired

calibration parameter can be calculated. The following key can be

ist Character Data Set

Data Set Identifier Contents

A

B

C

!

J

p

q

R

T

Tunnel Conditions

Spike Probe Basic Data

Spike Probe Averaged and Sloped Data

TankOgive Basic Data

Tank OgiveAveraged a_nd Sloped Data

Tank 40 ° Come Basic Data

Rosemount Standard Probe Basic Data

Flight Test Probe Basic Data

Calibration Parameters

29
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!TEST :

T_LE TJ.(__j

J{3_iT;7) " j
TEST CONDi TiONS

IDATE : Nov. 1978

MACHNUMBER

1.55

!

1.60

V

1.70

1.80

2 ._00

i
V

2.30

2.50

l

1
REYNOLDS NUP.BER ! DYNAMICPRESSURE

(p_runitlength) I (pounds/,__._
l

2.5 x 106

3,I3.8

2.5

560

840

845

565

840

565

84O

565

3.7 840

3.8 840

2.5 555

y 3.7 820

! 2.5

L 3,7

530

505

760

| ,,

_TAGNATIONTEI_PERATURE!

(degreesFahrenhmt)

120

BALANCE UTILIZED:
Ames Task,Mark IV

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE:

NF

SF

AF

PM

R,M

YM

COMMENTS: Balance used to determine model/sting deflections only.

, | r , ii
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TABLE m (b)

':TEST ,_ IAI31C (8x7) DATE ; March 1979

TEST CONDITIONS

f MACHNUMBER ]

2.5

2.5

3.0 i
%....

Lm ....

3.5

3.5

,, !

REYNOLDSNUMBER

(per unit length)

2.5

1.5 _2.5

DYNAMIC PRESSURE

(pounds/ft2.)

490

88O

430

220

370

i

J

,I i

_TAGNATIONTEMPERATURE

(deFees Fahrenheit)

120

BALANCE UTILIZED:

NF

SF

AF

PM

RM

YM

Ames Task, Mark IV

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:

COMMENTS: Balance used to determined model/sting deflections only.
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T._BLE III - MODEL DIMENSIONAL DATA

IC-_.':DE ° C_].-_Cl_:'-:.-:-:

G'_,"-.---._.DSSS-=_TE C_":

Th_

:E:x'te:n:_l _ Fo_

M CD-__ SC'-J_E:

DP,:,::_:_ lrUI.._E_:

?-,--. ,"--_-" -,C 'T l" ? _ •

VcTg-OOOOOe_; zcD-s-ooool _v D, PIm Ic oo39i _CD-V 78-O30-

50_ a=_ 003, sS-A01966, SS-AOI96T, SS-A0196_, SS-AO196§ ,=_

SS-AOi9TS. :__ =,.-.__: .:.:::-i[.-.---

Length, in.

Max, Dia. in.

Max Depth

Fineness R_tio L/D

Area, ft 2

Ms.x. Cross-Secti oms.l

Platoform

Wette_

B_se

./A

ell In
__J

W/A 2.3_8

2., 35

W/A , 7.3_ .

W/A
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TABLE !I!- (Continued)

ECD--r. EC_J_: 0.360 nose l_eom e.:d O.IDO nese 1_o_,'_ada=ter

C"_rersLl T._e=gth, alor_ ce_:er!Ime t=
Sty. Xo . 23.5):) (I_.)

z'_iL EC__LE EC-_--T. -_- "---

Ea.._. Dia., (_=_mA_a_ter),

_le Of Inc=dence_ de_.-

2
Area, in.

_i._

_..:) 0.72

_. 8.?5 0._75

P.,_. Cli-=ule_Cr_s-Sec:io=al (_com) 1_.7_

_. Cir=ular Cr_ss-Sem=Ionzi (_mm

Adapter)

,',7



TABLE III (Concluded)

st..a.uda..-.-'_ stattm probe

MC!EL 5CA_:

Le._._T_th(_e_Ll., 'In.)

:'VLL $CAII
i

(ACTL'AL 511_)

MC_--f. 5r-_D__

_20. _60

0.300

1.313

1.35_
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Pressure tap
or_

P_itot

P1ezt

Pup_ r

Pright

I

2

3

.9

i0

ll

_BEE IV

MODEL 68-T

P_HUEE TAP ID_I_-_-FiCATiON

N_del

Station

22.906

22. 

22.986

22. 

22.986

30.zoo

30.lOO

3O.lOO

30 .zoo

2_._o

2_..£2o

2_.620

Dmgreas

0o

9o°

18o°

270 o

0m

9o°

180 °

270 °

Oo

00

Oo

_el

Locat ion

Tip of c_nlc _robe

300 conic surface

30° conic _arface

30° conic surface

3-0° conic _arf_ce

ogive _arf_c e

Tank. ogive _arface

TErLkogive _arf_ca

TarJ_ ogive surface

_0 ° conic c_p

40 ° conic c_p

40 ° conic c_,

i8o°

90 °

o

L:;70o

VIEW,IDOF_ NO FOI_.IA.RD
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bo Aft View of Model 68.-T installed in the ARC 9x7

Foot UPWT. The Transducer _ontainer End Plate is

shown on the right side of the Model (_ = 180 °)

Figure 3 (Continued)

_0



i

T
!Z' [',

_ o_o

o 0_

I 0

o-r4

o _o

o _

_ o

o 4a _,1
•e.q ill _.,i

_J

61



/
Q;

r-- ,c: ¢J

O_ 4.-)

•,-4 m

o,_
p_o

o _

_0_

QI

v

(1)

.H

,62



4.1
0
0

111 0

"M

_ O_

_,_ _

_ e_

0

0

V

63



APPENDIX

Pages

Volume I - Tank Spike

Plotted Data

Basic Parameters

Calibration Parameters

Tabulated Data

Basic Parameters

Calibration Parameters

1-108

109-216

217-696

697-797

Volume II - Tank Ogive

Plotted Data

Tabulated Data

Tank 40 ° Cone

Tabulated Data

Probes

Tabulated Data

798- 893

894-1211

1212-1374

1375-1398

64



bJ

n

Ld



0_0

i.J

t. =

000000

0000_0
000000

||l

oo..°.
ZZZZZZ

Z OOQQQO
0

_EEEEE_

}ggNggg

..... o

• . o , , .

ooo_oo

p

/_..

,.^ ,_

/
/

j_

w_

.,x

.'1

o eU
_U

_m_

W
:?d Z
: .--,

:
:

_ltml_llil |ill iiii iIiI 1141 iiiii i111 iiiii mill illl [llil llll i111 _m}l[||ll |ill Ill| iiim |_1_ ll_, ,IH ,111. Iiil iiiii Illll ,ill' |11_ ._Lj

O CO tO ..I- ('U 0 CO Ua .I" _ 0 02 tD .1"" .fkl I
CO P r-- r-- i--- r,- tD tO tO tD tD I_ Lr) I_

"l'dD 'lUelOl_eo:::) eJnSSIJd _o_Id aqldS

tD

I _-'

I,

nr
(J

m



....I....I....i....

ti' I

• I
tl

i

I

I

: I

I

I

i
I

I

I

I

-I

I I I

•-- I!
h



fu
(21

o

c_
_J

I_C_c__L__

I _ I i i
.___.J__J___.__a_ _

OJ (I1

If_ tD

Id 0

r-- (_) u-)

(.D

(13

£. j':. _..

C_

m

i

! 1111 !!11 _1

o

.:_ I_ _LI ---. o _ CO I

tO I,D (D q.D (4:) _0 tD

eJnsSgJd IOIid o_Ids



-L I "
(J UUU(JU

aaa_a_ I I lit I..1111 I I I _.1-_

"_"'_'_'_ ....I....t....I........I....I............L,J,,.I....I........_L.,I....I,,,:L.,I....I....I........I,..11.......t,,3,,,,L,_

--=_= !d o

_- cu _ do _ .+ cu ':__{,D I,D {._ Lf') I._ Lr) Le3

'_u_l=lJ.l_o o a_ssa_g %_lct _!ds

J_

W



o

totld eqld$

L_



! i i : .

I

I

I

I

I

_v._I

i.O<_

___ li_ _

A

0



Z



<

• . • • o ° •

.o°°o.
i)1

uu_uuu
EEEEEE

O0_OQO

Z_ZZZ

Z 000000
0

L ZZZZZZ
Z E=EE==

..... o
_UUUUU

o . . . . .
_UUU_

J
O

omo<_

mmmmm_

I.(1 c3 .'L r}
('u (%1 ---
r-- r_- ." r--

_]dS

rLi Z

-cI:) "_ .--Z



1

i

I

I

I

! ;

• • • • •

oJnSGoJd }Otld 0_ldS

o

W

O..

WO
n-.--
D n_

W
n_-

OW
w-m

G.D
Z

W

m o
.-, c_

I

G
'--" II

b.
.<
"I"
n
.J

.<



°_°°.

_ZZZZZ00000
0
_ZZZZZ

• • ° ° °

oo.°°

M
0



• o . • °

II

tOtld

cu



• .o.0.=.o.
I I !

000000

ZZZZZZ

Z 000000
0

_J_JJJ

ZZZZZZ
_00000

ZZZZZZ

..... °

oo.4A 6

_ _-_-_

m

Itllil r_^t li



OOO000

|ll

I

T



i i

I

I

!III
ii !I

I



8d:D



,-_-N -: tI"_'_-'- ....._'"i_11'"....I.......I _....i_'_'''_1tl.............I........1 t............I i....r"'_'_T'"l....................._

,,,_M,,_i Iiii I.I II _"__ I i I."-;:I:.III
_-<-_-_-_-_-i_,,l....1....I,.,.,,I....1....I........!....I,,,!........i,,,,I....I............!........I,,,,1........I....1,,,]....1....I....I,,,_ ,-.., II

!,



,I/)l/)_.--I,-t--

_._x_,,,,

I,.,,.

I"

_ . ° . • . .

_ L

00000(_

000000
000000

! ! I

_W_W_W

• ° ....

UUUU_U

UU_UUU

mm_m_

jill IIII IIII IIII IIll IIII I111 I'11_ IIII IIII llal Illl I11! I111 lynl Illl |111 11111111 IIIjllll I II11 I111 1111,1111 I111 I_11 |11 [

b..

"'_ '_ ,!

I

I'

I

_lf* IJii iili[ ifli ill! )|11 _llJ)L,'|**_ ,|1, |111 )||| ,1,)ii11 111! i1,1! i., ,,1,, i|il **11 1|*! Ii1) ,ill iJ). _,||| H,I1,1|1 i,ii I|11

Lrl 0 I_ -_ LD o Lr) 0 ID 0 tO 0 L_ o
O1 O_ "(x) CO r_ 1_ _D IL) IL_ ILl .7" ..1" I_ r_

_d3 *tue]ojtjao_ aJnsseJ d eoljJn_ eotto8 a_jd_



I



mollO8 o_ldS



Ill

00_000

°°...°

o0ooo.

o°,o,°

dddddd

I I I

eoe_ns mo_oB _ldS

o.J •

b2

<

tO
n_
W

-rnn

._.--_
"_z

Z-r
(DC_

_rZ

>
co

_-L_
z._.I

_Z

I,i.j

Ld .-"

mm
m_

ce"_)--

5--1--
O}-"

i--

too

_.ItM
v_!

C_

ru

la.

5-

N



",'rTT r|l girl iiii fill _ii_ii ulun Ulll lllV fly! ill! flu! lTl! H;li till IVY! |II'_

I

I

i i-
i_L

-: Ll_
J__J,

! ,

_.-_-_

_J

_i

_d_J

c_
0"_

I.d

LLLL LLLLLIIII; i,|1 ilml ll,I Jill .Ill Illl Jill Iill II'I Illl _llll IIII, Ill]

_') o u') c5 _r) o _ o U') o o
CO ca r- C- cO c_3 t._ Ln _ _ _ I"1 (_

8d3 '_uelol_eo 3 eJnsseJd aoi_,n S "01108 i_ldS

--1" CO c3
.-, o

ru _
!

G
,--- II

•C3 b.

T
n
..J



II

; II
I I



II

n

Bd3 'l'_Ol_lJJOo 0 o_nssoJd o_ei_n S =01108 o_IdS



'................... t'i''i......I;'lt........_:°°°°°°° _ ' II I ,t I
=°_'_°°_: I I • i I t i I

i!!,,""t'"' !
i'_l

I iii I

:: i"'t _ tli =

ooooooI
W_W_WW

_00000

. . . . ° °

C zzzzzz :

'i i
i
l
I
i

I

/

z_-

t'_, ! .r

I .

l ]

! ,

I ,

i '
I ,
|

t

] ]

I i

r t : 1

,f

,_ _'_ t._.

_' ,
lq/_ I ! i

tl
t1
II

i
!
1

,0"2_ . 1

.... I"'1 II'':1 .... .... I'"_o

I I

I1 I _,.o

itll_

i11 _-

ii i:

!it I

!

!t!'
I _lil

§

-.I
0

>*

• . 0 ° '__,
dddddd
_._

oo¢<]m_

i!i̧•i
. , .i

_,,,I....L,I........

Ild o

c_
e,--e

I

. ] I

I'il

*_ua!olJJaO 0

'
o If)

,_1t ¸
iit, t

I I . J L ]

I I

!,.i,.1['ii
c_ m o m
O_ 1_ 1_ tO

_i_.o

eJnSSeJ d

LO
CU

L.I

,<
(1.

DO
Of

CO
"7-_--

zo

--5-
i--

--Z
r,-._

ZCO
l._Z

L_U3_

C._r7 z-

_U3
tn_

Lul-- b---

l

1,., C_

(.0 LD

aoejJn S Jadd_ eHld S

¢_ I:,.)1-,
-- <_ <_

I °
_G3 DO

• _ I._<
, -t _

;_ru

-- li
1,

0

. . - .: . .



I

d



i



....:"l............I.................................................................................................

£I: "Y"
::::)<J
U') .,_:

13_
Cl.h
_0

L,iJh_
V._I
.-(_9
D.Z
{.,r),<

,-. 03

•.,.- ii
L,I_



llda





t
II

11tli

lld::::),



eJnsseJ d ¢oejJnS jedd n

LO

u_

eJ

I-

c_
Q.)

..1:

t_

(D

_c

tu

c;
M I!

-r

212



I I

I I

!I

I I I

I I I

i I
I

I

I
I

e • • • •

tl

I I i

I I

I I I I

I I I





I!

II I

t

I II

] I I

i

I I

I I

I

Itl

!

!

I I _

I
t

I

i

! !

I I

I i 1

b.l

,,¢
n

m
..l-
k-.-

,--<

Z
000
_bJ

"-Z

<
_v

Z_--
bJt--

_<:,-

(.j _ .Z_

_1
lal U'I _
__IM fU

Ld P-

0
bJ_

tJUJ
a.m

z
1,t
v'r
.-.(j

m-'_-

,A
,--, II
h

-r-
O_
_1

m



_WWX_N

._U°..

II

ZZZZZ

• . • ° o

_JJJJ

Z "°°'*

00000

Z'ZZZZ

• ° . . .

°ooo.

.

LO



I I

I I

I I

lit

I I I
I I I

,I
CO



IIII IIIIIIIII Illi III

I
Illl j Ilil [i,1 i|!1;i,1! rlltlllll illi iii P_

o
'_j

CO
iv)

W

,<
(1.

U_
rr

'--Z

-r
zo
0,<

t--

_Z

_- W
c_ i.- I

"_ hJ Z

(J

u..
t.L _.J

o la.IU'}_

(jc3 z-

COOLO

_" tl2v

if),<
I--

_0

WW
__J

nZ

•< o

G
,-- II
h

-r
(_)

m



999999

I1!

_Id0

LO

0"_
DO

i,

-L

y-



Jill llIllrll llln

: I

¢.)

J:

L)

(-j

o

.3"

G
h

T
(.J

r

2,



i-r. r'_. <

-ii ill / I .... _- _-X
, r,..)1---



lid 3

I

LID

I

.1-
CU

,,--, II
i,

¢_)
<



0

.,<



eoejJn S

FLJ

I

u_

¢I)

(-

¢.>

nO

¢=)

.,.+_

o

CI>

.3"

,A
•-,-, li

I
0

I



I1!

I

I

I i

I

I I

I

I

I

i

i

!
I

I

I

/I

I

(



CO
..1-

W
r,._-.-3
,.<
Q_

c3
,-, c3

G
I

G
,,-', II
I,

,_:
T
13._
--I



_zz_zz

-g_g ....

_X_N_

ZZZZZ

o ....

Z -°---

00000

00000
0

.....

0

_oao_

I-

W

13.

..L

Z
Oto
.--W

_Z
n_<

0

bJ_-

_,-,m
u__ m
,Ls_'_

Oa._ <

_1
,LdU'_--
,_wrd

O__em
CD

W--
c_r_

b_>

_-C_
.T-W
_n_

Z
W

0-<
tO_-

0

0

G
-- U
L:.

Q-
.J
.<

m



_W_X_N

_zzz=z

0 _oooo_

° . °
_gg .

OO0_

II

ZZZZZ

E£ffEE

O ZZZZZ

OOOOO

'EEE>>>>>
J_JJJ

_ZZZZ
E_EEE

_UUU_

UUU_U

_ ooo<_

Ud o , 'lUelOlJ;eoO eJnsSeJd _R;Jn S _q61_ eMldS

iii.

-:LO

:'r'a

[:

I.:ru

o

-"cO

: o,J
f,_

: L)

:

_tD
.

i
:i

:

: _l-

..-t-

W
_D

n

T

Z
Offl
_W
F-.J
._(.D

<_

0

ZF-

0

b _ >'"

...J

_-OS
-r Lul

rr_
Z

w
YT
--.0

CO_

m o
o

,-- II
LL

I
12.
.D





nil ill'! Viii' itl{,
.



i

........I....I

II1',
. I

Ii'
i l _
i ]

I
I
I

I

i

I
!

Ill_ II1!



_WWX_N
.U_..°

_z_=zz

_ w

: I

: I

: I

L-'_OOO On
-Jtfl Lrl 1_ 1_ if1 Lrl

_OOOOO
OOOOO_

000000

Z 000000
0

_ ZZZZ_Z --000000 •

ZZZZZ_

EE_E_E -

35;;;5 :

ODO<_ _ o

,!__i

0

0

7d

lll ii1! ill! i[11 111il till illl 1111 I111 iiii iiii

z 3
I

J

I .

j T/1

\

144_ _
i__j__ i
J_J_L_

' I_j_t ,
,Ill_7 _i]i
!_i_EI_

1

:;-H!
:_L! ili

__ __ 'i

L._ _L!_L_L_,'__!__4
___!_t_O_',,_
1--'7-- -;'_qL._"---F--_ (_

_ i_i IL_

L_J _ i_i ! L I

I..... i-.---,_-- _ ,.

i " --;--:-- ' Ii_j_j ....

, it .i ---; ---J-- ,--

i ___[___

__J__L_q__ i

_III IIII I'iii;llll

1
_,_L_ i

-I il ]
_! ....i,7,....I.........................................................

01 01 O] CO I_ I_ tD tO If) I_ -_"

IIII IIII III_

C)

_m
,-t

J

.rd

i_CO

i"
4

(23

-1

I =m

I11 II1_

c) t_l

3 'tu;;l_lJt_0 o auns_gud _e_n S t_aq _41ds

I'Ll

i,i
O
.<

U1
E
I.d
E_
:E

-r'_
I--Z

•"_ -r
0

Z<(
OT

,_Z

_,>w
_1

_ F---(9
"_ ZZ

bJ'<

LL._J
LL (./] >-
Ld Ld "<
OE3 _

-_ I.LIU'} _j

_. UIObj
U') '--' F--

LLI _': ,_

O rr _: r7
0..>

¢) ILl I---

rr'_j

Ulk-

t.u
WI,
._112)

i,ihl
_.._1

O_Z

c;
• ,i II

i,

T

0



I

t

I

I

I

I I

I I

i
L_
(.(3



0

, 1

i

('U

CU

G
,--., II
L,..

"r
(_)

LI..
w

i



7d o

- _<

D<

u_
wu_
__0

L_W

,-, _0

,-- II
b_

I
0
.<

(.D



..... i .... I .... !
IIiijl'lll i111 iiiiiiiii Iiii iiii iii I iiii iiiii |111 1111

_-_-_ 7d 3 ' _lu_, ! :, ! : Jl, O:) aJnSSaj d a_etans tteq

iIl1111_1 iiii iiit

.jOj "

1.0

-
I:I:: 0

1 U'_I---
I---

I,- <I:
LI_
W I._..
....I0

Wl,I
I V__l

143

I

o /I"1 I

_MIdS

,.-- II
L_.

I
(D

I



_999999

7d 3

Cd

d

!

_J
0
<:
P..

o3
rr
Ld
m
Z:

_--Z

-_-r
(J

O_-

_-r_
<Z

rr
<tr_
>bJ

.J
_--L9
ZZ
W<:

L_.J

OtT_--

tn_

O_Ow

Wt_<
i__<¢n
n>

Ld_-
<..>,_
-_
b_v
0_..L3

03F-
k-

.JO

vd

nz

.._ 1.0

.-, II
L_

..1-

0



c:)

• °

W

<C
O_

CO o
•-- c)

!

,,','-, It

m,

'1-
o.



ZZZZZ

0J

LO

Ld
0

n

m

p-

Z_
OLd
,,..-._...I

n-

>tO

I-- ]-..
Z I-.-.
b.I ,,_

b_,,_
"' b- >"

7 C_J

_ rrCl
_ m

03 It

nO

l..drr"

rr"_--

03
(T..

l-.IJ
l._rn
I.LI_
JZ)

Z

vn"

m o
,-, o

N., i!
l,

-i-
0..
_I

m



ZZZZZ

IIII

/
/

IIII IIII IIII IIII IIll llll

i

i

i

I
I

I

!.

a_eI_n S t j a"l _MIdS



I
t



!

CU

•< o

CO

-- II
U.

"I-
(.9



I I I I

!

tD

IM

n-"
W
m

"r" 5-

.--Z

-r
ZO

--Z

t_J
Ld_2
Z_D
<Z

no_cU
z_CO

__ U_ >-
--L_-_
n_ rn---_

b_

C]Ogd

bq> "
<
L._-

0_62
(_)._

I--

LdL_-

hdW

--(_D
n--Z

CO
N

T



I I I

LO
I

I

CO
_0

•--. II
b.

I
¢_)



I I
I I

I

I

i :

! :

!
I

I

I

/
II I I

I I
I I

I



f,_

L_

¢3

o

¢.-

.<

(I?
tO

UJ
(_9
<
n_

to
D:
bJ
m

I&q

_7
3[

-r
Z(J
O<

F--

--17.
Of<
<

bJ
L:J-J

<_7/

EL
t]_Od

I _- Co
C5.....I

O. £3 z..-

_2D
CJ 0 LLJ
tLJ ,---E--

rf ft. <_

--) -'_. r7

<E

T<

[LO
U)'-_

p--

._J

bJb_

rTo

UJLd
bi_l

p._7

CO
(_0

OJ

.-- :I
LL

"l-
(J
<
:E

I,



Ill

1 II
1
t

I\III
I_', I I

\I I



l'lll_il|tfUT

I

!

i

\
I .+

I
I

CD
I.D

l.d
(_9

13.
In
n-
W
130

"I--;-
t--D
_Z

T
7O
O<
.--Z::
I--
<1:3
--Z

<[
>U1

W
W..J
7_0
"<Z

I:L CL l'_J

t) _J

Q_ C3 -:-

_-_?
ChOL, I

hJ--_-

(/_ .'>

t,J _-

V
n_ (.)

t.-

t--- ,,<
..J
LdLL
r"_O

I LJ LLI

_d

CLZ
U') ,,,_

•< --
c)

LL

-r
o

T

T



)
I , I I

I

I

I

i
I

" I :

LO

:I

LO



'"I....!.........,
!,!,
t
1, I
I ,

I ! -

I :

I I I

I !, I
I
i

I i

i i
i

i

I

i

i
I 1

i
i

: j
l

: i

Ld
CD

Q_

CD
C_

I

(..4
i,

I
13_
J



I I I

r'-

t.d
(D

0.

.-r
l--
I=-q

Z

_L_J

<COD
'--'Z

a'ca _
TZ_a_

_J

_ Ld _'d

_U3 L.d

Wrr

...->

O__---
C._'<

F--W
._lm

Z

12_.<

m c:_
o

CO

L_.

I
O.
_J



'"!....t........

LJ-J:.J

t

J

1

.... i

I



_.°0...

w

00,O(2,0O

_ZZZZZ

Z OOOOOO
O

o" r'? (Z: e:: ,'_ (:1::

...I ...J .J ..J .J .J

::3 "7:EZZ_ Z
0 (3'00000

L- m Z ':" Z "7" Z
Z "r rr (Z: r" rr rr

• . . ° ° °

t,_ ¢..._ u U IJ L/

0 M CU N

']ue!olJ_oo

c)

$_ds_JnSSeJ_ IRl_UeJ_aJlO

q-
(j



iii 1111]iiii

___J.

I

tli;

aMldS



I" I I I I I I

1.0

Ld
(..'.'3
,<
(3,.

O3
n-"
I.d
(33

-cZ

---c

0

_-Z

n_cn

c_
_dZ
Z<

< b_.<_

f2 _,. <:

talF-

t--

F.-,_
..J
IMI,
r-_O

t._M

o

!

"I"



II!

ooo_
I I I I I I

'tualolJ,laO o _JnSS_J d ieltUaJajJlO a_ldS

f_J

I

0

e"-

,,<

tO
I'-

CO
1""

•-...,, II

T
¢,.D

A



II!

I I I I I I

CD

d

!

_CD

I

v

<

< o

,-- II

U.

0
<
X:

UJ



I'0 (U C:)

I

aMldS

m
i_.

W
0
<

n-
W
_0

-rz
p-
.--T
3:(J

<
Z:E
O
.--E3
_--Z
<<

0:(J_
<W
>..J

O
bJZ

<
._.1,.-/ f_J
n ,__CD

-J.>_

•,:ZZ b.I .___

>- C) _--

zm ,
tn

_--)
C]OuJ
hJ _ F--

C,£[K -_.
_<C3
U}>
<
W_-

v
S.o

.J
w'.,
C]O

UJ uJ
Y_J
_ t9
D.Z
Lr)<

fu

r- a;

c;

T

.<
3"

U.



*_
_WX_N

_=zzzz

W

99999.

_QQaQ

_W_W

000000

_l_lj _l_J i _l_= I

_=1 _
L

: !

I !
: i

I

• I

I I

I

I

I i

tl

°'°'°" i

ZZ_ZZZ

000000

E ..... *

°°°°°°°il
'_ZZZZZZ .

u_2222:
__ ,-,

I

i

I

g
0

ooo<W_
r-

I

I

I
t I

i
I I

'1

uh

i
I

I I I

I

t

I

1
t

t

!
I

I

I

']Ual01J.jao 3

: I I

I

aJnssaa_ IRI_UaJeJJlO eHld S

.aJ

<:

<

IT)

Ld

_J3
rr
W
m

_-r"
---_(j

.<
Z_'-
0
--E3
l---Z
.<,<

¢r f.,,3
<W
>J

W7
Z<

>_ ,.-,,__

zm_
m

LtJ,-, l--
rr" C_, <
_<C3
m>
<
W_--
5--<

"w,

I-.- ,<
_J
WI,
nCD

WW
M._I

mZ

.< --
Lr3

[,,.
ru

G
• --, II

i,

-r
(.3
,<
:E

(.9
,,...,



_WWX_N
oU_°-"

  zzzzz

ooooooc
0_oooo_

o_oo_o_
Z o_oooo

oo_

W

L L

_x

00000_
000_00

O0_O0¢J

000000

OOQOO0

0_00_

000000

ZZZZZ_

NNNNNN

.............. 1 '''_| ....... i .... {
I

i'-.

i

i

I

HI IIH I'll i II1
J

t_dD9 '}UalOljjeo 9

|1 i

aJnSSOJ d leltuoJeJJlO

I I I



: I I I I

' dJ

I I I I

I "CU

d

_CD

I



c)
E)

IJJ
.(.D

--, C)

G
I

,-. II

.<
"I-
O_
_I
.<

w

L



! !

I I

!1

I
'1I

ii

]

1 I I I I



,_
PWWX_N

• _ • ° °

g_zzzz

N ......

m_X_Nm

_'2

,°

cO -- (%1

I I



I

I I !

I

I t I I

t i

| i

I

! I

CD

!
CD

I

tO

G
_ |1
#,

.J_

5--

,<



• 121U') i-- I,- I-
o- WI,_J X >- N
h T_C

.(Jr...) • • •

000

e¢, --
w
h _"

_ _l. h O,.n n :hi I.d t._ £
Q: ee 11_ ] -

_ J lID X >.. N_

r.

_RRRRRR F

_UUUU
EEEEEE

000000

. o ....

ZOO0000
"0

O00OO00

ooo.°o

I'I,lSH, SlI! II;I ,.II Itl! IIH ,,I| lll!
L

Ill Ill| IIIi Illl Iltl |1|1 IIII IIII IIIt ,1111 till: IIII II;I mill

CD
_J

[D

M

L,.~

f

<_

"-..., dk

t.

..,..j

._?

0

,C:)
_e

u

<t:

<:

?

oJ

I

t.D

I

_11 Illl IIII 'Ill IIII 'Ill IIIII llll '1]1 [[lll ll'_ Illl lill Jill llll ,l_ll mill llll Illl Illl mill mill I111 Imll Jill IlliJ Illl 111

{_J --. 0 (:T) GO r-- to to .I- i--) 0j .- o _ I
•-- --" .-- O O CD 0 G C3 0 CD (:D C:)

I

(_leJ_gp Jad) _opl°dovp ,lUelpeJO leOO-1 °dov

t,O
CO

ILl
0

11.

LO
n-
l,l
m

D
TZ
F--
.--T
XO

<
Z_-
0
.-.rn
_-7
<<[

_rtn
<l,l
>-J

(.9
UJZ
Z<
<

ULd _-
I-- r_ z-

ztn
_.-:D

Old

Zrr<
W<CI

,¢
nc._
CJ<

I--
,_F--

._J
tall,
1210

I.._IM
V._J
--,(D
O_Z
if)<.

• .,< E)
,-., U::)
(:D

,.-, II
h

T
0

:



I|I

©p/©d3v p

CD CD



_WWX_N

000
w _

_
w

w

_,_ ..,,m;tmll,ll, i,ii 01ll HI! iiii HII iiii flip l||IIlll ,

J

11..

0

00_00

III

W_W_

DD_D_
000000

o o ....

o..°o.

°

iml,klm,, I,i| ll_ ,_|| ,,,|',_|1 Imml |_,l ,ill ,l,lll_m ,lma!*lil

O_ -- o O_ CO t'- tO
-- ,-' CD 0 (D 0

(;_JS;p Jad) mplOdOVp

!

-0

.T

I

_D

I

U') ..I" r,q i'Ll -- co -- I
o G) o o G) o

I

'tU_lpeJO leOO-I ©d3v

CO
CO

,--,, II
LI.

T
0

Ch





J@d) ©p/edDy p

fU -- C:)
o o

o
C3

_C 0"_
,-. pj

G
,---. II
b.

"I"
C_)

b_



999999

J_d) _p/©dOVp leOO3 ©dOV

('u

I

oo

G
,,.,-, II
tl.

"r

w



_ oooooog

Jgd} ©pl°dovp

oj

to

-CU
I

Co

,0.)

f,,_

C%

<:

("U
0')

W
(.9

C_
n"
Ld
m

"I'Z
F--
,-.'I"

,,_
Z_
0

F--Z

OC (.,"1
w

__J
(.D

bJ Z
Z--:C
.c[
_j[l_Cu
[i.._CO

.-J>_
-r-u_ _
fJ L_J
I-- 0 ..L

a.m_
ZbO
_D

0 w

<I: I--

cO
v

D...(.)

<I:1--
I-<:
_1
I,ILI_
_0

b.Jlll
Y._J
"CD
I"IZ

CD

G
ii

I
o

.L



Jad) ©p/©cJov p

u::)

= I

I

,..=

I

L

0

e_

W
C_

to
r_

_n

"rZ
l--

Z_-
CD

rr'to
<W

CO

Z<

0,--,0-3

a.m_
zm

7_2<
w,,_ fB

121

%¢

o_?3

._.1

IMw

O_7

G
i,



ZZZZZ

Jad) leOO7

Ld
0
<
n

_ o
,-, o

I

c;
,-- I!
b-

"1-
O_
_.1

<





ZZZZZ

• o o ° °

ooo<]z_

(ooJBap Jed) ©pl_dOg p 'tualpeJo leOOq °do?

W
(.Or

m c3

G
,--, II
L,L.

I
O_

o



. I

. i
I
I

I

I I

I

I

!

p,.

I

I

I

I

|

I

I I

F

I

I

I I

l i



IHHIZ,]I 'H

,I_I _''I 'II' tl''Ill'l 'III I,I

I

Hi! ,l,llllll rll|l,iH:ll,l ,Ill I,,, II,I ,II, ll_r ,rll, CO
o 0')
C'u

i

i
!

I l
II,l ,Ill ,,lllllll I]ll(ll_

I"-- IX) O]
o o o

I I I



i

I

• I
: I

I
il;

I

!1'

I

I l

i
I
i

I1

III
t

t
It i

I
i I
I I

I
I
I

O-'t

_,_ r _

---, II
1,

"r

0



I'_ ..T Lr'}
o CD CD

I I I

'tU;;Ipea_

o

UJ
0
<
O_

£n
0:_

:E

Z

3:3S
t--O

7__
OZ

--__Uh
,-- bJ
r,'.j

! ,J

-_mcu

J_J ._

_.ta,_
._&, L.,JI"--

z.m
_2J

C)L,I
F-. ,--, .L--

t.d'_ C3
_°_

v
rl (..)
(..) ,_

I--<
.J
LLIh-
r_o

DJbJ

0_2

< o
03

O_

•-_ fl

U.

T
(J
.<
T

C3



I" I" I

'tu_lpe,_O

o

_ c

,-... II

-r
(_

_r



o

to

I

CO
o

W
(_9

O_

Lr)
rr
W
m
>S

Z

I--L2

ZO
OZ

¢_ I--

,<03

_'" _I_W

"1° >Z
<_

IJJ ('LJZEL

J..J

o EL U'} _

t,_l ,_u
_-__ --

.x(j >- U_'_

Z[E <

_mL9
v

C._'_
t-

laJt,
1230

WW
M-J

nZ
m<

fU

G
U.

I

<
IK

I.u



QJ
I

I

u'l

L.
¢..b

"x3

<E

I',3

Ld
0
<
n

LD
rr
bJ
El
:E
D
Z

::I:-r"
I--0
---..,=C
:X:E

Z(:3
OZ

I--
,.<U"}
..-,.,.,j
rrU
,<(_9
>7__

•--__IZI z_

>-thOu
ZOO

Zr_<

b..,>
n

p_2,_

nc.._

I--

..J

Ldb-
rho

UJL_

,--0
nZ
ffl<

•-, I.C}

"i-

,<
5-



I

I

....I....i...............' ............I....:.........I....
,I I

I I



-_o.o

_ L

• I

!

r I

I I I

i ! '

I

I
t l'

_1

I
I

I

I

I

I I

I



ZZZZZ

Z .....
0 ZZZZ_

00000

b. ZZZZ_

00000

ZZZZZ

ddddd

_ooo<_

mmmmm

i

I i

i

i I

o (D C:)

1 I I

leOO 1 _dDv

t_

Q.

T

_W
-J

ZC9
OZ

I--

•--_(..)
CC,<

:>F-

,<
i,i
Z C-).ru
•,_ Z CO

%m _':

•_ .._1

b J 9d

_Ld

Z U')-<
b.l_-)C.._
•---'0

<'ZCF

(..D>

B.F--

<_ rl-"
l---Ld
..jm
Ld}-
n.._

Z
LLI

_(._)
CL_
U')'_'-

CD

I

,...-, II

L_

.<
T
n
._J

w



w

00_0_

JJ

J_Cl)

c:) c::) c_

I I" I"

'_u_lp_J 0

W

d_
o

I



l

t ::

c) c:) co

I I I

'%ualpe_o

tO

hn

-i

:!

co

CD

CO
CO

bJ
(_9
<
n

I
F-
.--£r1
_UJ

J
ZO
OZ

I--

.-.C_
rr<

>I--
<

l.d

p__'g >-
[1.'_

<..A

IjJ _

Z_

I-- _--

h I:::) C_

O>

k- td
-J_

57
Ld
._T

U_2

m o

--. Ii
i,

:E
n
/



.i



ZZZZZ

JJJJJ

00000

ZOO000

ddddd

dddGG

--.

(F.4 qVdO ]

o

i

'JOte_eJe d uolteJqlle3

c)

e-,e

Ld
y 0
(.3 <_

I.-
p-

b.
0

bJ
.J

Z
,,_

[.1,.

o_
Z_

b-Snj

M>_
bO

"r._

..........
iio

, _ _ _,_

!°
g.,

t,-

5 _

-q
-CD _

_ (.2 __1

- - -: bJ

! !.co

I 1
| ---

I' i '

1.0 o LQ
('u I',r) i"O

I I I

r_,bj

Z
OU3

P.-O

6,__.,"r

,....,>
_.1

r,..3.,,:_

o (D

"1-
0

m



0 ¢_,Ii_o L-
I._ _¢_r _

- ¢;¢;_ • . .

_ L_ i. 1, 0... 0,. Q.. _. I

F

ZZZ_Z

  gggN
_ZZ_-- -

• • o o ,

ddddd

ddddd !

_o_o<I_ m



i



I

I I

I I I

i

(HdqVcJ3 )

I t

I

I
I

I

c)
ELl

ir.o

=.

ru

::t

',_aw_JR_ u01_eJq!leO

u3
z
c)u3
,.-., _
!--0
.,_ ,..-,

rn,<

..J

0 _3

_U

,,--, I;
It.

..I-

W



,._J_J ..1 _.J _J

r,.,z (,.._.(_,_",._)_.3

Z - ....

0 _IZZZZ

I-- 00000

0 ._1 _l J _,l .J

ggggg
O

• . ° . .

I_;, l..I, tL_ ,I._ I._

_ODO<lzi

mmmmm

(t-h:riv<:13)

I.()
c)

'JetemeJe d uolteaqlle3

c)

T
(.)

G_



| |

t,t3

< 0...
}....
I-.-
,<

L_
0

_J
LO
Z
,<

I.z.

C.)W
_-,r_fl

b- 5 f,d

<.<m

7.e-

25mcu

.q...J
_){0 Ld

_m a

c:_ U3

- a;

L_
-.-, II



+ ooo<1,_

WWW_W

0

!

- ii:l ii +I o .-
_I IIII fill lltl Itll'tl_l I_i LLLI II llll 1111 III+IIIILIIIll IILILIIII IIII IIII llll llll llltJllll llll lli _3111 IIII lilt It _

I_ I_ ('U ('u _ --. o o -- -- I'U _I WI P+')

l I" I I I I I

(H_qVd_] 'JeteweJe _ u011eJqlleO

"T"
0

"r"



I
[

, i, 1
........,....I........i....!................,........l....!....I................t............I...._........I.....°

-fU

_ -- -- o o -, -- m m m m

I I i I I i I



(FIc:l'lVd3 ) UOlteJqlle3



i I

I ,

I
I

i
I



(:D

0

rt"
w
m

"r

o

W
0
<
8.

03

(:D 0

- _

-l-
a.
_1



I

I

I

!
t,

I I I

c5 © c5

I

.... I i'"i'_"l""l .... I .... I""1'"_

Illtli_
Ill II_
ill 11!
tit I1_<o
!ll II_-

i i _-

II I/ I I

I

!

I i i
I

i

0



UOlteJqlleO

i

('u

i

LO

I

C.)
,=C
I---
l-."

t_
0

LU
_J
(_b
Z
<_

h

od
_ Zrr
eo O',xl

¢" C>.'_
=r_, ._ ._

__ ,,C_.

0

_r'

C

('U
t'U

bJ
0

n

,%--

<<__
b.IU3 nJ
E_=W

£)(9_l,i

LJ _-_

bJ--

<IU3
[_ bJ

EL--.
U3

Z

_--C)

•-..:>
_l

_C
o

L=.

-t-

in



I I

' It ! ! ,

I
I 1 ' 1

i J

! .
|

I
I
I



i OOOOOOG:
OOOOOOO

O_OQO0

_.l Wllll.el .lll.lm'l.ll.l| Will ll|W,ll|l i.i a.i --Sl .|g

=

00000

0_00o
000_O

||

.]
]
.L

ZZZZZ

tgg_

U_UU

• . o 0 °

• , . o °

!!11 iii1 ii11 iiiii till !111 i1_1 rllll

-[

T
r

v

,J
l

7
J

Lr)
m

o
fU

Illll IIII IIIll llll

,J

.'1"
('t.I
N

LI.I

(..)

LI.
0

-- W
..J

_ h

_m_o;:
z0:

• o_'_ " _ _z

; _ _z

: o (_l's" > -

:[

.=,

L_JLOOJ
O3hl

" 13---I

Z_'--

• o _._.0

I

LC)

I

IIIII

o
llli IIII IIII Illl _lll IIIII lilt Itll _llll lljl mill mill i111: _lll illl IIII lit, .ill Ilmlm Iilll i111 |Ill Spill Iill Ill ,_

(:::> I.r) o C:) _ _ t,L'l 0 C::) Lt') I
I_) _J _U _ _ 0 0 -- _ _U _ I_

• , • • $ . • • • •

I I" I I I I I

*JmteweJI d uOItiJqllU3(Y138d3)

Wk-i

-- ,_U1
_ he,.,

m

i,.-o

,-,>
J

v o

,,-, ii

-r



(V138_0) '++++m_+e_ u©l_e +ql I_0

0 °

I--
I,-



kd
k,.

_fml _ Dill tin I|H |Ill Illl IHI Ilv| Illl 1IlL

C3
:nJ

?

Ld
: _

t--

b_
0

-" W
.J
0
Z

¢:1

I

(V138d3)



||

$ • |e . • • •I I I I I I

r--
GJ

bJ

,,¢ (L
l--
p-
<:

I.i.
0

l.d
_J

Z
.<

L_

_, 7,-,-

•-, ZZ

© ml._

F-P...
bJ--.

-- _LO
_n'bJ

LO
Z

I-0

_J
,<1--
(.3,<:

('u

w



J

r
L
r
L

m I=u I_ I= _:1

i_ .................................,............................................................................. ] o -_ ,,
(1.1 oJ o c_ -- ,- -fu _ _ .1_

I I I" I I I I ""

Z:

'JO:JoweaecJ U°lteJql Ill:::) 3:
_mP

(Y138a3)



0 0_O_00

g.
t,1 _.. L_ i, _,. n Q.._1

0_00

_00_0

°oo.o

il

ZZZZZ

_ oo..o

.o0°.

.o.,°

_gNg

I i I

I

I

| I

I

!

II

I I" I I

| I

I I I._

tu

I I I

_-o
I I <-
I I tu m<

I I t °<



................. m'i .... i

_, 0 C:)

° |°

UOltWJqllW3





iiiii mill

!

I

I

i

i
i

i

i

i

IJF) 0
(:::)

i
il
I I

ii imml

i

I
i

I
I

%

i
I

¢

; I

i::i

I

!

I

I

!
I

I
I

!

0
13 .-.,

I" I°

\

_111|iiii ii1|

!

,/
!

-(

1"

),,

I

I

i
I

.I

I

I

I1 o
--. ('U

I I

iiiim _iii '- ii I Illl Illl

I I

Ii

I
• i

I

I '

i

I : . ,

I

i :

i

I

I -

I

i

i
I

I

I





• UI UI t- I,,- t--

,- ._.

I O000000 :
0000000

° , . o , o
C_OO

bJ
b.

,. 00000

_2°°°°° L_
0_000

I I

_ ]
i

ZZZZZ :

_ :
UUOL) O :

I liil ,.,
v 0

_LL_L_L_L - < "
I.-

Iltlil _-

II II ,._ Ihtl i ,u o
I '-: I I i _

_1t o_ Z
i I I _El <

LLo:oil .: m
o ZI:I:
0

II il _ "" ._ o z_

t 11 ° "_F .v ,., _.. : .__ <1:..1.

" "'J _ < Zo--
I_'_ i._!/'" ,_,...._ 7" ,,- n::<<

Ic_" f-I ._, .. J
I ]-I-t- 1-'

_ho

_$$$$$

,,.o,

I/ I

II II ' z
j£:._-JI ... : -=o,,-,r] ,,j - ..-

I I__jj ] I "'":('U m<:

-!! ->: ! J

l] I I.,j_j__ : _<

:fl I ! - °
: I llJ U:)

._1_ -
....................._....21,:!2_ .................i........................................... ....,.... : - ,,

.1" Iv) _ .... E_ O_ r'-- u) _ 3- Iv) ('u --. Ol L_
U3 (.0 U3 (.D (.D U_ I.r) i.O 1.") I.rl Lr) I.r) i.r) _ _ -r

,,<
I:

"_ ' '" "' JetemeJed UOllIJql leo m
(FI3_,, _c,,._:. ' ""



I I



W

0..

M

ZZZZZ

U_UUU



I I



(HDVWc_3)

0





.°°,.

UU_U

UUUUU

i

_JJI Illl IlllJ lllJ IJll

=_
mm_m_

o
LIII* *_** *at|, *Ill J**l *aJ, la** iij|l till[ i1.1 llll Itl*l 1|** illl t*l* Him _||* **l|J **1, *|li Itl*a .iJs. J,t1 ._j

*JOtSieJI d UO|lWJq||tO(HOVNdO)

,,-, II

"3"
0
,,(

"r



I!



,_,.im.l.. dllll llfl i111 iiiiiiiii iii! iiii 111l Iiii llllJilll llll!l_l! iiiiiiiii_iii! iii! iiii iiiii lll'! iiii iiii iiii iiii_iiii lllllillll iiii_

l,- W W X IP"N .-_ !Im,,Z X _ , *

. .._=. .
_O00000

Ill 0 C) 0 0 {) {:]1 f I. I :

•_ o_o,",=,=, " t,D _..

! " '0' "

i i

_ • • _,.; ,._,,.,
! ":_N _, <zmooooo -_ m'<_

-, ooooo ..I _ O_ulI1_ . . . . o

" * * _.'__. ZI"

-"]g._ - P-a.
Ld'-'

°°**°

°**°.
UU_UU

****o

U_UUU

:_

..1" IrU (3 CO U::) .1- I'Ll 0 CO .1" 0 CO

M _ _ " " " _ ......(_1 ru {1J iru .....

(H3YHd3) 'Ji|imiJI d UOIteJqlll3

.3- {:_
nJ 0

--' (_'
I

,3
,-* II

LI.
,,<
,r
n
..J
<C



II



00000
00000

X

\

00000
0000_

ZZZZZ

UUU_

..°°°

°_,°.

UUU_U

|,llJ

(0 r_

i
iim, I,ml, ,I,| ,,111 I1,° L,IH ,mm|J |i,, ,il, Imll

(H3_1c!3)

w
(D
:E

". Z

-r
(J

W

G.

,..I"

Illlllll_ Iil l l_ll Iill Ilml ill| Iili .1,1 .li_ _i', .ill I,I, inlt!_mm| I_1 'C_

-- o O) U)

_; _; _; .....

'Jete_i_ld UOlt_aqlll3

C:)

,5
,-, U
LI.

1"
O.
.J

(J

_n

Z
OU_

_--0

rr_

.CD ...>
• _j







I!



*_ |III llll!llll lllllllll IIII iiii;iii! llllllilllll|lllll |IIIIII| | fill fill fill llllrllll IIII IIII IIII IIII III! IIII I|I_ Ill! ||I| m

_X_N I

l .
_oooooo

_ mmm •

W
h

ooooo
00_00

.,.,,

00000
00000

{{{{{
ZZZZZ

f,,)tUUUI,J

,°.*°

,.*,,

U_U_U

ooo*o

: _ _Z

L_,¢ W

o ,,:C_E_)"-
(3 <

U')Z _

O..J

. : ,,_ (..)(.._L_.
.... ._

<:U')

tf_
: Z

OOt_
,.-._
_'-'0

n-n,"
tnu m.,_

,-.,_.
t .J

_ 00o<_

tD .<

e,.==

1111 *111 *a** i1.111|11 i|,111.|1 **1| *lJ* iiii |ll= |!11 IAi* ialJ i||| |111 ,i1= **|1 i*Jl _lll al,,LiiiJ *1|, u=a,a|Jl[**Jl i|11 111

C) 0 _ 0 1.[) 0 _ 0 0 0 OI
I t') _ _ _ _ ('ILl I'Ll _ -'-- .,"'0 0 _ 01 _ _

_ _ _ _ f,,,ID _ (,,ID t,_ (,ID I_ Lt) I_ _ I[}

(OSd3) 'Jlt_weJed UOltlJqlltO '

,-.. U
h

"1-
(.)
.4(
ar

£:)



; !

ZZZZZ

" _ I li _,, Iii i• i I i
_°°o=o== ,

} " ' 5

il_ L i =m ,,_;
Zl_ "

l I -ttl t I ._ ,-.z
-- i It I 1

• :3 {.) {'_..}

.... CO;E=

-_ n_j

" If I t I t _'<<" I , Ill il,l _"

] 'II i .

Z_Z_Z00000

O00OO
0

.°o.°

J to

W_

_ _ I 1tl, i_ :°__°__
I i l 1 I = =-
I II itl 1:' =m

, O_

I li I t I t : _-
" _I_

I 4 II I I II i : =':
• ¢_,_

I "
-fU b.

tO tO Lo E_ {D t,g (.o l=g _ tO t,O tO t.O :E

(0S_13) 'a_=_o=_Jl_(::1 uol_e_q! le::} Ld



zzzzz





-....

19_lll_kl_ Jlll ii11 iiiiiiiii
|

I=, 4=i ID

mm_,,,, E
I,i,I
Ii,,.

M
E

00000
00000

000o0
00000

EEE_
EEEE

ZZZZZ

UUUUU

+++++++
'+"it+++

°++,o

oo,°,
UU_U

UUUUU

_0000

FIIII llllIllll 1111 1111 lill llll iiii iiii llll llll Ill! _IIII llll IIII +iI+II IIII IIII_IIII llll 1111 llll+ llll IIII

.. ++, _+,.,+; .,_ -w ... +'.

I

_L

t

J_

/+_'+
. "/,_+/. /

'_ \
-

'__

?" I

7,.j+
+I
7+

r

/

• *ll *Ill ll*l *lll_llll llll IIII llli IIII IIII l_ll IIII llll

(3 I.I'1 (3 I,.")
•-- --, 0 (3 (3)

• • • , •

+

(OScl3)

lllJ lllllull iiii lllltJlll II|I Jlll_llll ll|ll

o o Lr_ (3

',/I)+IlUlIIJII d UOlteJql ll3

........I..,.I.,..I....
o

I._ i_

11.1
(3 I11

LIJ
(0

m . <
IC.,)
<

I--
I--
,,<

m; z .
LI..UI

: o,,-,.-,
_zm
.,. B:_ +

I--Z
.-r- "" (J

:3(..>_

. l.,nZ '+

: _ C:_Ult_J
I.n LIJ

_t Zl--

"o _Wg..O
ILl.-.

m '<t._
re,.,

eo t_
Z
C)Ul
.--:3
ImO

l_J El<t

I ,.J

L)<t

tD _t

I I_j o

(3 _ II

-m u.
if)
I_ 3:

• 0
.<{
Z:

3:



I¢

0



IIii Illl Iill Viii lent Ilif |li|'(l|| _Jrl _. iiii lUll till iiii i111_ IlJ I iiii iii1_!11 ! ilJl illl iiii fill lull iiii llll iiik

iJll -

LI
I LL

"_ _Ll_ I
'_ __LL

INNU_L_I

._ IJ

I.q

-- l _
" ___._1__-_

i i |1,1

Q3

, _,_-_
I _l_J

-- _j........ ,....
(3 CO _ ._

(Z) CO P" D . r -.

( EJ;_)c_,_

/

w

e .._.|| _1|| .. n...|..nn...|u.n..n.,..

'J_tO_eJ_ UOIteJq,lle_

iiiiiiiill III;

Ogl
--:3
I--0

crn-

.J

O<

.11" m,.., o
IV) o

- d
I

d
-- II

'0 I,_

<
-r
n
.J
<

<





000000_
000_00_

W

mJ_X_Nm

o

o(_ooo

n,I ¢lJ Cl/¢_ O,J :

! ! -

°

zzzzz :
EEEE

•,,_ ..J J ,-I .J :

_,_UUUU -

igggg-
)>>>> ..

•.JJ JJJ

• . . • ,

ddddd

II)

r_NgNg

.IHI _11|1

- i
- !

- I

: i

-i-
. i

: !

- i

:" I
" i

: i
: L
. r

I

I

[

!

I

i

L I

l

r

dJ

!

i

I I

JI
._1 i
J_J_J
_J_JJ

II
_J I

tl

. L,

]._,__J
.1.... t
.l_J_j_ _

t

',I t
J_ _L__ _

LJ I,

L__L_ _

r-

_ J

i i

J._, II

{'" r- {'- LD (D U3

.1"

(9

GO

_rU

:. £

2.

*ill, *111 Ill* _Jll 111. llll Jill ._

I'Ll (3 E) I,D
LD LD U'I E}

'J;t_weJQd UUlteJqlleO

(0

LIJ

0::
l,iJ
111

:3
Z

"I-
L)

:E

l.a.
0

o_
I..-UI
(JLU
Z,,J
::,o_
l._.Z _

<_-

Z_

ILl'-',
_-.J

if)

m,_

-J

tl.

L)



CD CD CD CD 0
CD CD 0 _D _D

I I I I



r.._ x :'-', I_"" ....i........ l............
J

.I .1_
_1 I

t

-I111Itl

........ I...................... _ .... ,_,r,,,,I....

i • i
i

W
o
"('IJ

W"

0

•_ _,, II..
(J
,__
I--
I,,,-

.I'Ll I_
" 0

I,I
-J
(.5

Z



ZZZZZ

_UUU_

°'°_"ZZZ_Z

_ QOOO0

.°.°o

°_..o

i

i.

i

i
i "

I

I
I

I

I

I
I

I

I I

I I

I I

IO±dO)

t

i I ]
! I i I

!

I
I

I I

]

|

uol_mJq_ I_0

I





II

t
I

I i

I I I

I I I

• i .

I

I

I

I

: I

I I

I

I

I
i I I I

I I

I
I

I

I

I | I



! !



• • • • • • • • IeI ; I ! I



_'lli_">'"'''''''-'-i",_.,i .................................".....r'" .......' ........!.......'......'.........." "'"'"'""""'""'"'""- o ,Iill

| °oooooo._ .. i
¢1, It.l, 0 D O O 0 -"ID Ci I[:l 00l_ r_. _--' ' " ,.-

I
I

i
i
I

l i

i
I



i
!.
I

I I

I I

I I I I ! I I"

!

,,-.::>



,..-. II

• J_t._meJed UOltIJqll_3



_000

0000_

ZZZZ_

EEEEE

JJJJJ

E_E_E
O_OOQ

,o,o°

o,...

I I
t

!
!

I I
!

I i

I

!
I

i



n

o

0



] /

I

• 1

I '

r !

,I
J

i
[

(SdOSd)



000000¢

5

OZ

; ( .T " Z

._u.,
ooooo _.l.
ooooo : ' _ 0 _-->"_-

n;4t_;_; .: _ .<z _-

oo°oo : ) 1 i °'mruooooo : _ Old
=o==o ' ' "_ m-J

J* _" . _ : ZI-

_,xl
: t_)', :: " z:.J

,," ,',",',",'," .... ._:U1
,, ,, _.¢L _ -., m. : m I:Z:W

zzzzz '_ _.a

J-_J'-_ F Z
u (.,(.,_ (., _ : .,=).

I--0
: _[:....

: 0::1:::
: _ m,_

...J

t,.)_

U_U_U

_ :i;,,.i................................................................................................ ,........... ,0 _ n

c>oo_ _ _ _ = _ _ _ _ • • • ," _ :

_-m-_
mmmmm (SdOgd) *Jet;meJed UOlt_qlle3



I

I

I

| ,

I
I

I

I

I

!

!
] . ,
| :

!

I

• I

I

I

i

I

i

I

I

I
i

r
l

i
I
!
I

I

I

I
I

t_

. ._ e_,_d



;Ill Illll Ill* **Ii I lllI 1111 Illl Illl *mill llll illlI Ill* **1* II*ll mill imll Ill* *ill IIiml *Ill I mill i**1 mill ..*1 .*11 i.ii* ill, ":

(3 (3 _') (3 It') ¢_ U') (3 _ C:) ¢:) Lr) 0 I

_ _ ; _ _ _ _ _ -. • .
I

[SdOed ]



<_

- d

d
•--- I]
L_.

"T

<:

L_



=

. ° o • ° .

W

W

_X_N_

Jill HI1 iHi :all1 Imllr,lll _HI I will IHOmlIII, I_l_ IlU_ fl.I IHI

,I

000o0

_gNg

||

_E_E
EEE_

ZZZZZ :

 .ggg g

o.o.o

_uuuu

IIIIIIII1 II1! mll!llll 'l' dill IIIIIIIII II;I _11| I|1'_=1111 111¢ lli_.

o r,-
('u ..,

: L

_D

I

'" I ' I I o
_[ll Illi IIII Illl llll ILlltllll Illl IJ(} IJlil llll I IIII IIII _111, llll_ l,ll Jill _llll llll Illl* Illl Illl Illl Illl Ill* illl* Illl *Ill ._

c) _ o L_ _ Q C::) C:) (3 I
¢; _; _; _ _" _; _ _i _i - -

'JOtO=eJe d uo|teJq||e3(SdO8d)

•-, C:)
Lr)

(.;
,--" I!
LI..

"1"
0
,4(

LI.



= _; _ _ _ - -



• _j(J ° ° .

(2:
W
h '-

_JC

00000
00_00

00000
000_

I!

ZZZZZ

U_UUU

UUUU_

I1,1 i IIl,lllll Illl IIII IIII IIII Illl_ IIII IIII IIi I Ili_ Illi IIII IIII IIII llll :1111 lllli IIII IIII

o

w

:_ '.... i- _)

"_\

% -

I,

_r

o _ U.)<{1.
n Ult'U

'_ Ob.I
"4" m.j
-,-, n (.._1.d
'< ZI--

m, :E_I
<:UI
n"W

ffl
_ 7

Offl

_0

fU EI,_

•I .J

I ffl o

..... •...................................... _...................................................... I......... I................ o I!

-_° (SdONd) 'JOtOweaed UOlteJqlle3





(SdOed) UOllWJql lW3

.c)



1
I
I
I

I



7.



(SaOla)

"¢'U



(SdO/d)



• _ ° • •

(SdOJ.d)



(._

Zhl

om
(JZ

o <:C>_

n_:):)::)::)::)

"r"
(J

C3
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